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Ontario Royal Commission on Transportation 


Memorandum prepared by C. B. Breed to 
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Report on Annual ilighway Costs 
Province of Cntario 
made to 
The Railway Association of Canada 
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The intent of the following memorandum is to 
explain and amplify the printec roport anc to assist the 
reacor in Locating tore readily the reofercnces Treterrved 
to therein, @ course which becomes necessary in consequence 
of the dccision of the Commission not to hear such explana- 
tlons anda amplifications orally. 

Comments are erranced in accordance with pace 


nunbers in the printed report (dated February 21, 1956)" 


CRU red, 


Lpril 20, 1938, 
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Preparation ot the Repor. 


Before preparing the report on the annual costs of 
Ontario highways, the authors personally examined during the 
months of September, October and November, 1937, about 2500 
miics ef road im the Province, Simcluaing Janets Meee, 


County roads, Township roads and City streets. A” complete log 


mas kept of) the) mileage “covered Bivinge a descriptLon ofmiie 
CYDCS ane ecoOnai tions Gf aliwvoads inspected. Certain gravel 


roacs were sampled to ottain nature and depth of the surface 


material, wherever nemyconsrructi on Was, a ieprogrese. wire 
neture of the vork was examined, vand questions, asked) oOo: tie 


engineers and contractors, as to the deteils of they work, 7300 
the inspection trips the. composition and Gensity Ob Npretiae 
was also observed. A map is submitted herewith snowing the 
routes. Covercd by The 2hspecr Lon) trite. 

i thorough study was,alise made volt all availabe 
published reports pertaining to the cost and developmsny, of 
Ontario highways, such as Annual Reports of the Department of 
HignwWwavs,tPhblie Becounwvs of the Province of Ontario, neers 
Traffic Acts and Regulations, Annual neports not munca: 
Statistics, and Doninion Bureau of Statistics reports jon the 
ii pheay land) the Gootor Meni cle. Stetistics were assembicd 
shoving the amount of construction ant maintenance expendi- 
tures onvall. chasseswel roads; ruralvand urban Tor’ Giewperiod 


LSCOsand L800. tC Paregrespectively. mtatistical data sunplied 


Digitized by the Internet Archive 
in 2024 with funding from. 
University of Toronto 


httos://archive.org/details/31761120621289 
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INSPECTION TRIPS = Septe26 - Nov. 4,1937 


- a A i : = Roads inspected are indicated by black lines 


»~ on 2 “ 
po SN Be RA. mata Numbers beside black lines indicate dates on 
: i which trips were made. 
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by the Cntaerio Department of Highvays in ansver TO Une 
Coumission's Questionnaire were given Tull consideration in 
the preparation of the report. 

A study wae Likewise mace of available reports 
dciling vith problems Similar fo that of Ontario. Gomesor, wes 
renorts nave been published i Great Britain and otheraun tke 
United States. The authors have been personally engaged in 
the preparation of some OF these reports, erd heve Mad eonsider— 
able previous experlence’ im problems Of this’ Chavet usr.) uu! 
4s in practical hishvay construction and maintenance: 


The revort is the result of about five months or 
intcnsive study. "Ssveraly eonterenccs of “tbe threes "aucoor 
wore held et’ Which sacha important Teaturer eof une proplem voc 


thoroughly’ Giscussed Trommevery enrgic. No efrort was spared 
to obtain all information’ pertinent to the stuay, "both an 
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The Public Utility Approach to the Troblem 


In our report we have applied the public utility 
principle to the Ontario highway transport problem. Pi S) i's 
the only sound and defensible methoc of approach to such a 
problem. The public utility characteristic of the highway 
transport system is accepted and its application advocated 
by leading students of highway economics, 

In duscussing the need for a uniform system of high- 
way accounts, Dean Marston, of Iowa State Collese, makes the 
followings statements 


{16th Annual Proceedings, Hishwey Research Board, “iashington, 
D.C., pase 48) 


"The author believes that the cause of the inade- 
quacies and inconsistencies of our present, highway accounts 
is mainly a fundamental srror” in our concept on) the,true sists 
of highway systems. We have thought of them as.mgrely special 
examples of general governmental activities, like lesislative, 
executive, judicial, and polices sctivities, all housed, imam 
tained and rehoused by taxes levied on all rather than by 
charges to individuels for the acwnal services rendered i Toyeacms 
In contrast to this erroneous conespt, our highways are simply 
ereat public utilities, comparable to publicly owned power and 
light plants, waterworks, end the Like. So ealled highway 
'taxestand tfeest are comparable to the bills afainst customers 
of power and light plants for the service rendered them indi- 
vidually, Highway revenue charges should be distributed among 
highway users in equitable proportion to services rendered, 
Highway accounting systems should provide all the accounting 
cata needed to show true present actual (depreciatnd) values 
of highway property, and the true annual actual towal costs of 
highway systems, including their true annual actual depreciat- 
ions," 


In the case of Brashear Freight Lines, Inc. vs. Nissoury 
State Highway Commission (pases 103-4), Deen Marston makes the 


following statement which further ariplifies his view: 
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"Since the state licenses of motor vehicles five 
them the right to travel over all the state's rural roads anc 
urban streets; all the rural roads and the urban streets of 
each state together constitute the state's highway public utility. 
For each such state hichway utility, equitable hichway ‘texes' and 
fees (plus any miscellaneous highway receipts) are those which 
(in excess of diversions to other than highway purposes) will 
produce annual highway revenues equal to the total annual cost 
(inclucing depreciation anc interest) of the state's roads anc 
streets. 


"The annual cost of the roads and streets of a state 
is the sum of the following items: 


il. The total annual Poad end street operating, 
collection, highway patrol, traffic control 

and miscellaneous expenditures. 

2e The total annual roac and street depreciation, 
5, Fair interest cost charges on the depreciated 
cost-velue of all existing roac anc street 

propérly devoted to road ‘and street: servi ce." 

In discussing, the allocation of highway taxes, 

Roy W. Crum, Director of the Highway Research Board, Washington, 
D.C., makes the following statement supporting the public 
utility prinei vies 

(Civil Engineering, January 1938, p. 35) 

"The concept of highways as public utilities is 
sounc, and I believe that established principles of public 
utility management coulc well be applied to highway finance 
and administration,™ 

The public utility principle epplied to the highway 
transport problem requires that the cost of all highways be 
appraisec recgerdless of political boundaries or adninistrative 


classifications, and that the annual cost of these facilities 


4 
be chareécé against the users in the proportion to'the benefits 
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The highwey transport system is not unlike a great 
railroad system which, though it depends upon the mein lines 
for most of its earnings, must nevertheless maintein terminels 
and feeders, not for the revenue which they alone produce but 
for the traffic which they contribute for the: main tines. 

The necessity for preserving the unity of the high- 
wey system in cost analysis is illustrated by an analogy drawn 
by Jd. d. SOurGine of The. U, S. Buren of Public Roads i iadis ~ 
cussion of the Report of Committees on Highway Transportation, 
LOth Proceedings, Highway Research Board, p. 365, Mr. Sourwine 
said, 


“po select One arbitrary stretch of nishweys) te 
ignore all branch highways leading into that highway, and to 
ignore both the sources and destinations between which vehicles 
move, - seems comperable to the cutting off of a man's feet at 
his enkles, Mis hands at the wrists, and his'\head at the peck, 
and still count him as av livine’ organism, and proceed \to Tigure 
the operating efficiency of the parts remaining, which consia= 
tutes the portion normelly connecting the fect with the hands, 
and both feet and hands with head, Under such an assumed con- 
dition, the working organism witli be dead. There will pe ino 
use in figuring out a theoretical value for the parts remain- 
ing. The activity of the organism will have ceased anc so will 
its Value = and the value of each of 1US parts, We ‘can: non) oms 
sec the anelogy of an actively operating highway system to e 
human organism, The highway system also is a living organism. 
Its body, consisting of main traffic highways, is an important 
part of the system as a whold).’ = but to be a living, actiqe. 
effective organism, It pequinresiealso Nends and fect anc heaay 
The persons and material transported over it have in each case 
ae source 4nd SBS Cestinetion, » 


The views expressed above by these students of high- 


way economic problems are unbiased and sounc. 
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The motoring public evidences ite Dollie? in othe 
public atility charactcristic of nishvay systoms in its, insis- 
tenes That Tero nued Woecl Ve irom: motor vendiclos, sheadisimay. be 
dovotcd to highwey expenditurcs. 

Certain commerce operators in Ontverio erc.rTe- 
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SHNCCLT Ve Toutes and nothing In addition for the supper aia sie 
Cntire highway system, 

The, POgae OVGI MyWii oh Tie so. Conmerctel. Weniele separ 
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system cannot be measured entirely by the volume of treffic 
which that road or street carries. Tt Must be consicerec from 


the effect of the traffic which it produces for the system as 


In appraising the cost of the highwey system the 
artificial boundaries created for acministrative purposes have 
no Significance; the boundaries are constantly changing. 

Recognizing the importance of feeder roads, several 
of the States have recently taken large mileages of local 
roads into the State Highway System end improved them, Other 
States, although not absorbing these roads into the State) Hich- 
way System, have aldocated Large portions cf motor vehicie 
‘revenue to their improvement. The sane trend is evident in 
Ontario, sines the Province has progressively dnereasea ace 
aid to municipalities for county and township roads, In 1936 
the Department of Highways took over all roacs in the Northern 
Development and is proceeding to bring these roads up to the 
same ‘standards used in Southern Ontario. 

In applying the public: utility principle: tothe 
Ontario problem, we have drawn no distinction betwetn uscrs 
because of their use or any special restrictions imposed: upon 
them, we heve allocated the annual cost of the highway system 
to the different types of vehicles solely on the basis of cost 


of facilities required and use made of the facilities. 
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Mie public utility principle implics @ business ie 
commerciel use of the highways by all classes cf vehicles in- 
cluding passenger cars as well as trucks and busses. As time 
goes on; highway travel takes on more and more of a business 
character. For a few months in the summer a certain emount 
of Sunday travel is so-called "pleasure driving", but most of 
tie tWariie, cay I and Gay out, 1s-purpeseful, that, apes 
hes) a2 @efinite destination for @ cerinive, purpose: No matter 
wheat Motive dies pDehnind the travel, the uscr Cerives mlvene wa, 
fren the highway for whieh he should pay & charge, Just iaeraucn 
as he should pay, end coes pay, a charse for, switching onien 
electric Light. in His home, 

Commercial users are prone to shift their responsi= 
bility for highway costs on to the shoulders of the general 
public with the argument thet the general public benefits from 
the type of service which they render and should absorb much 
of the annusl road cost in eeneral tametion, This is equivaten: 
to making everyone share in the cost of water or light icr gas 
or the telephone, whether they employ such facilitics or not, 
ill of these utilities have brought wide spread benefits to 
the public as a whole, but the cost is borne, and properly, by 
those immediately participating in the benefits. In these 
latter utilities, there is usually a minimum charge representing 
cost ‘of Paci tities required (sometimes called "stand-by" charge) 
and in addition there is a charge dependent upon the measured 


quantity used. The same principle applied to highway transport 
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Pese 1 of Printed Report (Cont'c) 


(1) 


Report of the Conference on Rail and Roac Transports 


Great Britain, July 29; 19362 


(Salter Conference Report) 


The fenerel object was to establish a "fair basis 
of competition" and a better "civision of function” between 
rail end reac transport. All sices of the problem were to 
be consicerec impartially. Submissions were not solicited, 
but those filed by interested parties were revicwed and con- 
sicerec, 

The Conference consicered the following phases of 
the probkems: 

(a) incidence of highway costs in relation to contribu- 
tions of cifferent classes of motor vehicles 

(b) nature and extent of regulation that should be 
applied to freight transport by pail and road 

(c) any measures which might improve competitive conci- 
tions between road and rail transport to the adcvanteare of 
trace and industry. 

The objective in item (a) was similar to that of 
our Ontario repors, The conclusions reached by the Salter 
Conference, however, were a result of "sive-anc-take" between 
highway users anda railroac representatives, and are therefore 
in the nature of a compromise rather than the result of 
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Page 1 of Printed Report (Cont'd) 
(2) Report of Highway Cost Commission, State of Washington 
(a) First Report - January 1935 

The Commission was created by a Lecislative peo whieh 
"declared that the apportionment of spocial taxes among motor 
vehicles of varicus types shoulc be based upon use of facilities 
required, and should be sufficient to pay, their Pair share of 
the annual costs of highways, ineluding administration, main- 
tenance ane construction", The Commission was to ascertain and 
report to the legislature the necessary facts and to recommend 
legislation, 

The, "fair share" of the annuel cost of highways to be 
met by speciel motor vehicle taxes was arbitrarily taken as 
the average annual bueget Gor mecentayoars of. the SneteoG 
Washington Department of Highways. Only to the extent that the 
State Highway Department contributed to secondary roads and 
city streets was their cost included, No attempt was made to 
compute the annuel cost since the annual expense only was con- 
sidered, 

The eenclusions reached with respect to hishway en ae 
itics suitable for basic vehicles and for heavicr vchiclos were 
based Largely upon opinions expressed in a questionnaire sent 
to highway engineers, trucking concerns, automobile clubs, and 
many other organizations or persons throughout the United States 


who were interested in highways or in motor transport. 
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Pees lof Printed Report (cont'd) 

This Comiissicn did not in any sense make an 
analytical study of the problem of highway costs. They 
attempted to develop advice to the Legislature which would not 
be SO Padi Cal S6wio belli kelyeato fail »orypacsacc, The Cormiss- 
ion frankly states that they gave consideration to the a@pility 
of the existing motor transport tc pay end geve consideration 
to the social service it rendered ane da not intimate that et 
any stage of their deliberations did they consider whether or 
not it was economically sound from the public standpoint .to 
subsidize the heavirer commercial vehicles. 

This Commission started. with the answer and workec 
backward, They really started with only part of the answer 
because they never attempted to find) the annual cost of highways, 
but merely used the recent State Highway bucget for highwa 
expenditures and then redistributed the .cherces to difiereny 
classes of Vehicles in such a manner as to. produce this 
highway expenditure, 

(bd) Supplementary Report - January 1937 

The 1935 report dealt specifically with the 
apportionment of the existing yearly state budget for highway 
expenditure on the basis of “facilities required": the 1937 
(supplementary report) shifts the emphasis to the "services 
rendered" to motor vehicles through the public hishway. 

This second report reached thé conclusion that 
the ton-mile is the best measure of highway service, The 
schecule of charges against individual vehicles in each weight 
class was acjusted slightly in the light of more accurate 


mileage and weight statistics. 
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Page 1 of Printed Report (cont'd) 


(a9 Report of the Interim Committce, State of Oregon, 


> 


regarding The Fees anc Taxes Paid by the Road Users 


for the Highway Fecilitics Proviced, January 1, 2937. 


This committee was appointed by the Governor of 
Oregoh for the purpose of studying the entire question of 
the use of the highways or Oregon by motor trucks Tor five, 
with particular reference to the regulation of highway 
transport and the sacequecyw (or present, foes to properly 
compensate the state for the “wear and tear" caused by meter 
truck trensporta tion, 

The report deals only with the primary and 
secondary state highway costs and is therefore only a partial 
analysis of the Oregon Highway Problem. The suthors doesnot 
consider the Peport es Tinel, bun subject to “chance and 


Tor us 


anplification when the results of the Oregon State-Wide 


Planning Survey becomes available. 
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Page 1 of Printcd Report (cont'd) 


(4) Motor Vehicle Taxation in New Jersey, by W.D. Ennis 


January LOS. 


This report was mede for the New Jersey Taxpayers! 
Lssociation at the request of the Associated Railroads of 
New Jersey. The purpose of the report was to investigate 
present taxes on heavy vehicles in New Jersey and to make 
recommendations for greater equity in motor vehicle taxes, 

The report is a rather complete example of ccst 
anelysis and elleestiion for < pertaculear state, New Jersey 
differs greatly from Ontario because it has fewer miles of 
highwey but many more motor vehicles, particularly heavy 
vehicles. Since there are more vehicles to shere the cosy 
in New Jereey; weumay ,expect 2. bewer charge per vehicilc an 


they State then: dn. Onteric, 
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Page 1 of Printed Report (Cont'd) 


(5). Motor Vehicle Taxation in New York, by W. &. Downs, 


Sscptember 15, 1955. 


thie report was prepercda for the Associated Rail- 
rocds of New. York. It is not avalileble. for gencral distri pu 
PLoS 

The purpose of the study wes. "to determine, taeweost 
of the Dighweys and Bircets in The Stata of Now, Yorke seam 
from the date that are aveileabic to makes a Telr ond causa. 
allocetion of the cost between the gecnersl publie ‘and tie 
highway Users Im proportion to the costs for. which theyre 
pecultarly responsible, 2b involves 4. further sllicocetiom cs 
the, Cost. DOUWeGI tne ditPercnt eclosses or, voniclos st 


the snr lysis holds very close to the besi¢c Hieiway 


WH 


don agrced upon by the Joint Commitice of the Railroade ang 
Hishwey Users, (2955, (Sco Item Ll of these notos, } THe Cet 
used in the anc lysis are complete and well supportcd, 

he results ere applicable to the Stetc of New vous 
which hes a much greater density of traffic particulerly oro 


Now York City. 
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(6) Govermment Aid to Highway Trensportetion, October eo 
A study mode by the Amcricen Associction of Railroads 


This ~éeport has pot becn released for publicagran. 
Its purpose wes to determine the cmount of subsidyvenjoyed by 
hishwey users throughout the United Statcs for the period 
1921-62, end olso'te detemine the) proper allocation sumo tor 
vehicle special teaxcs among difrcrEent classes or vebievary or 
the Country es a) whole, 

THiS LTEPOrt: Tas PPoOparod 2S a’ POLGLVeEL) To sarees 
report undertaken by The Starrvor the Fodcra lL Coordinator og 
Transportation whieh has not yet becn published, Thorscove 
and procedtre OF this report lsyinflucnecd by thet adopreara, 
the Coordine ver’ Ssrovetr. Whibe iti may be Teasible talstuay 
such a problem OM ay navlencl seabe, Bee speci tie appl ieeuies 
should be meade vo Limited distrieve only, such es, tows ce 
stcete which usually has its own perticulcer highwey problem, 

The report for the\Amcricean Association of Railroads represents 
something of a eempromise bctwoen the views of thc rnilrocd 
represcntatives and the Coordinators Stair, It is weak in 
that it ettenpte tovapely avotacaie luck ton partsice tine 
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Page 1 of Printed Report (Cont'd) 
(7) 


Study..of Missouri Highwey and Street Costs Chargcablc to 


Motor Vehicles ..s.«. preparcd by tho Missourl Suecc 
Highwey Commission in the casc of Brashear Freight 
Lines, Ines; et uly, PLeintiitc,. ve, Public Sepeied 
Commission end Stetc Highway Commission of Missouri, 


Published January 1938. 


"The Picintitis contend, among other things, oice 
foes and Licenses bcar no reesoncble relévion vo ther mss eo 
the extent or the use, or the Dhighueys in the eerie of Mis- 
SOuriy that Gre Tees collevucd ore execssive, end e@ressily scr 
cessive, And constitute an unressoneabic burden on interstate 
commeree cand the operation of the Plaintiffs ohngaged theraine” 

The purpose of this cost study was.to detorming 
(1) the annual highway costs properly chargeable to motor 
vehicles, and whether revenues from cll motor vehicle sources 
are sufficient to care for these costs; (2) whether heavy 
trucks heve bGen responsible for incercascd construction or 
maintcnenec costs over the costs which would be necessary if 
only lightor vehicles weré operated over the highways: cnd 
(3) whether the motor vchiclc collections meade by the Strte 
or its egencios from certain types and classos of vehicles 
operating on Missouri highways arc equitable," 

Since the purpose of the trial was mcroly to detcr- 
mine whether or not the present feces charged cgcinst commercial 
vehicles wore exccssive rather than to detcrmine preciscly wheat 


the proper charges should be, the authors adoptcd e@ most Liberel 
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point of view towards the motor vehicles as indicated by the 
following quotation from their report: 

"Sinee the final figures indicate: that, cven under 
the most literel treatment of this perticulLar problem, the 
prevailing fces aro, to sey the least, reasonable, allsdoubts 
heve been resolved in fevor of the motor vehicle, maximum 
charges have been calculated as benefits to property for social 
and community service and minimum assessments have bcen made 
against motor vehicles as .a class as charges for specinl bene- 


Ti tse>” 


(8) A Study of Highway Costs end Motor Vehicle Taxation in 


LiLinois, br. V.) bi.) Clover.’ ineinecer of Nateriols, 


TIlinois Division of Highways, 


This report (not yet published) is similar in purpose 
to theMissoumaveReport; endimearly identical an form.) Teese. 
clusions reeched are substantially the same; namely, thet ‘on 
the most liberal basis, motor vehicle taxes, particulerly those 
on the heavier vyehiclesp,rdo not equal stheir, fair i share of hi ene 


way costs, 
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Page 1 of Printed Report (Cont'd) 
for Verious 


(Oo). The Gost of Providing Hig Suitaoic 


Classes of Vehicles, by W. S&S. Dovwms, Septcmber 20, 1933. 
This report contains the ehs¥ers LoreornteLnyguesti ons 
presented to Mr, Downs by the Associated Railroads of Ponnsyl- 
vania. The questions perteined to the width, thickness ane cost 
of pavements required) Tor heavy vehicles compared with. vocec 
required for basic vehicles (pessenger cers and light trucks). 
The report was necesserily Limited to the iquéstions propeunded, 
It wes a preliminery step to the larger problem) of determining 
how much of the responsipility for highway costs rests with the 


heavier vehicles and how it should be eallocatcdad. 


(10) Report Upon Cost of Roads Required for Heavy Motor 
Vehicles Compared with Cost of Roeds Adequate for 
Pesseneer GuvomoObpl les And Lien Trucks. by Ci. 8, 


Breed, November iy Laos, 


This report “conteins “the ‘answers prepared by iMpy 
Breed to questions presentcd to him by the Associated Rey les 
roads of Pennsyivenia,” Theso were: the ‘same questions asked 
of Mr, Downs (sec s&bove). Mr, Brecd's ansvers were in sub— 
stantial agreement with those of Mr, Downs. Both reports 
(9) end (10) were prepared independently and related to the 


entire Milton Ssvetes. 
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Page | of, Printed Report (Cont'd) 


way Tronsport 


Reguletion end Taxetion of Hit 


Rccommendations of Joint Committecc of Railrocds and 
Highway Users, January, 30, 1933, 


This committees was made up of the presidents oF the 
Larger railroeds end of large motor vchiele manufecturing end 
operating companies. 

bis i s-An important rénort, +4 represents the 
nearest approach to an agrecment betwecn the rrilroeds ena 
highway users that has becn reached before or since, Li.sats 
forth basic principles of taxation which have bccn widely 
applicd to problems similer to the Ontario highway cost «end 


allocation, study. 


Cie} Report of the Royel Commission to Inquire into Reilweys 


and Transportation in Cznada, 1931-32 (Duff Report) 


This report desis principally with the plight of the 
Railroads, 

There is only bricf refcrcnee to the taxation of motor 
vchiclcs, Certain opinions are oxprcssed as to the allocetion 
of rond costs. The report presents no date Supporting thcir 
opinions, They have not attemptcd a dct..iled analysis to sup- 


port them, 
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The ToneMilicase Besia for Allocating Motor Vehicia, Charges 


by Professor By AL Moyer, Lowa State Colleges, Prescentca 
to the Department of Highway Transportation Economics, 


Highway Reesceren Board, Washington; DvC,, December 4, 19355. 


This Tevori. is & study of the taxntionor nevos 
vcohicles in the United Statcs in gcnereliand in Towa iantparti- 
cular; it deals primerily with«the allocation of highveyvenarscs 
inibowes 

& Schedule of highway chergcs was prepared which in- 
cluded @-cheree for Peeiabimevon) gasolinc and 2 ton-mile 
cherec, the agereseveref which comprised the entire change, 

The emount of these chergcs was not based upon a highway ‘cost 
ano bysisy tThocpreseny taxes); pala, by Dasscnecr Cars Were erp we 
trarily assumed at the bottom of the senle and the present chare 
ges for common cerrier heaviest trucks wers assumed at the top 
of the scale, The proposed chargcs merely “smoothed out" 
present rates cnd resulted in materially raising chargcs ageing: 
some in TRO-Lateimodiate vruck Glassiticetion, 

Be concluded that 1% wes neecssrery to correct the ine 
equities of the present charges which are based upon registra- 
tion fces end fuel taxes by adding’ a third clemont which was 


besed upon @ graduated ton-milc chergoe for the usc of tho read, 
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Page 1 of Printed Report, (Cont'd) 


(14) Af Study of Moton Vehicle Taxation in Pennsylvania, 


Usa BULeCei et Pubic Heats. Loon. 


This was 2 Serice of canibits depleting ecraphaeatly 
the allocation of highway costs smong motor vchicles, using 
Ponnsylvenia “Costerutor dilustration purposcs. The\bases for 
this onelysis: wore wisound, The disploy has boon romored 
from circulstion. The principal Tallecics of this anelvers 
wore (1} all motor vehicle rovenuc was apolicd to! the ‘etate 
highwey systcm oniy, “ticroby “Lenoringe thousands of milcs of 
sccondary roads and city strccts, (2) the allocation among 
vehicles was made on arbitrary essumptions as to the thickness 
of conmercte Maevciitnt roquircd for differcnt classcs of 
vchiclos, neglecting ell othcr types of pavements and many 


other important Lectors that cnticr the problem, 
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Poreentago Distribution of sAnnual Cost 


for ‘Typieel. woar = 1936 


Rural Roads Urban Streets Both 


Tntcerest on Unamortiz- 


ed Cepital Expenditure 31.3% 
LAmortizetion 38.0 
Taxcs 6.9 

Sey ee a Se SR I A i pce ta ae one ei 


Neintenence 


Administration ; 3. 3% 
VNeiInbpenence BORO 
100.0% 


The ebove combincd gives 
Annual Cost pertaining to Capital investment 
(Taxce, ener on unemortizcd investment) 
Meaintcnance 


LAMENT EtLrA Gon 
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‘The Selter Conterenes roeched thenTohilemmeyeonclu- 
Sloss 

On pages 1L6,,0f their rcport tha Conterence coaneinided 
thet, "Legacy Trem the past" and “community use" (sceial =nec- 
essity) canicel each other, and thet the totel contributions 
from motor Venicies, liccnsces end ges tax, should squaiicurrensy 
expenditure on woods, "without not: addition or reduction in 
respect of the two above itens”, 

The Conftcoroncs ellocated highway costes Pirestione= 
gasolinc consumption besis and then on a ton-mile basis and 
took the mean as their Tinol, albocavian, In the ton-mile 
method they essigned 1 L/2 milivon pounds of the Totel highvay 
cost exclusively to vehicles over 4 tons unleden in payment 
for their special facilities, ahd then allocated the remainder 


to ell vehieles,; 


ms OO'*, 000, COO" was to be collected in all 
£ 46,000,000 from passenger cars, hackneoys and 
movor cycles, ctc. 


£ 24,000,000 from commercial goods vchicles, 


It was recommended that heavy trucks within cities 
should rececive a 25% refund from the focs derived from the 
ebove allocation on account of their lower milcagc, and limited 


use of highways from wharves to factorics. 
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The expenditure amounts uscd throughout this report 
in diagrems and tables are based upon s atistics compiled iby 
the Burenu of Economics, Canadian National Railways, on file 
with the Commission and entitled 


(a) Statistics of Expenditures on Highways of Ontario 
1889-1936 - January 3, 1958. 


(b) Stetistics of Expenditurcs on Streets 
1900-1936 - November 12, 19357. 


The authorities for these were municipal and provin- 


cial records end the following reports 


. 
3 


innual Reports of Ontario Highway Department 
Public Accounts of Ontario 
Municipal Stetistics 


The Highway and the Motor Vchiclc in Canada 
(Dominion Burcau of Statistics) 


(Last Paragraph, Pa 


a % of (Printed Re por +) 


The annual per capita expenditure on rural roads in 
the United States for the period 1890 to about 1910 ranged from 
50¢ to $1, which is in the same range as the per capita cost: of 


the rural roads in Ontario for the samc period. 
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Page 20 of Printed Repor 


i pertinent discussion of taxes on highway property 
will be found on pp. 28-32 of the Missouri Report, No,» 665 In 
Equity District Court of Unitcd States, Brasheer Freight Lines, 


Ine, vs. Public Service Commission of Stete of Missourl, 


Page 24 of Printed Report 


The annual cost of all city strcets, cxcelusive of 

Lighting and sidewalks, hes been included beeeuse they consti- 
tute an important part of the highway systcm; they Teed) Uregric 
+o the mein arteries of travel without which these arteries 
would be Little used. The public utility concept requires con- 
sideration of strects as well as rural roads, The highway 
revenue derived from urban strects is « very lerge proportion 
of the total highway revenue, although up until now The Cliies 
ave not reccived benefit from this revenuc for street expendi- 
Toes. 

In the Now Jersey Report 51% of ‘tho cost of eity streaus 
were cherged against the motor vohicle; in the New York Report 
49%; in the A.4.R, Report 53%; in the Missouri Report 50%; in 
the Illinois Report 50%; and in the Statc of Washington Report 
8%. (This low percentage was not the result of sn analysis of 
the requirements of the city strects, but represcnts what the 
State Highway Department had spent the previous yeer on highways 
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That there should be a division of cost between motor 
vehicilcs and general taxes was reached on the thcory that a 
proportion of the use of city streets is local in character and 
hes no relation to the travel cn the main arteries going through 
the cities. The actual percentage adopted was usuelly arbi- 
trarily detcrmined by using the ratio between the cost per 
cepi ta Sf iehen strects before the advent of the motor vehicle 
and after; this assumes that all costs before the motor vehicle 
came were for local traffic, In our report we hold that before 
the motor vehicle came there was a very considereble use of the 
city strects for commercial purposes. But since we have charged 
noné-of the costs of city streets prior to 1919, there seéeme To 
us to be no reason for excluding any of the cost of city streets 
since 1918 from the total costs to be Cistributcd except the 
cost of facilities for pedestrians, such as sidewelks anc 


street lighting, 
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Page 28 of Printed Report 


Estimate of Motor Vehicle Revenue 1937-45 Bascd 
upon 4% inercase in Registration per Year. In the following 


teble thc year 1936 means the year ending March 31, 1937 and 


so Oh. 
1936 @ 26,810,000 
1937 27 yatO, 000 
28,980,000 (1938 without cceduction) 
1938 25,480, 000 - 3,500,000 Deduction on account of 
reduction in fees 
58359 26,500, 000 ren me 
1940 27 , 560,000 
1941 28,660, 000 
1942 29,800, 000 
1943 50,990,000 
1944 32,250,000 
1945 35,520, 000 


Drop in revenue of 1938 due to $5 flat recuction in 
all passenger car rates and 25% reduction in focs for all com- 
mercial vehicles. Sce Ontario Highwey Department answer to 
Question 41 for fecs in former yeers, 

The assumed increase in registretion, 4% per year, is 
based upon the fact that in 1934 Ontario registration increased 
4.2%, in 1935 4,1%, in 1936 4.6%, as shown on page 21 of 


"Canacian Facts and Figures for 19357", 
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Pege 29 of Printed Report 


Beyond 1946) Fie, 7 1s merely & preciction. eo 
allocetions made in this report relate to the annuel cost as 
of 1936, so that whatever our predictions mey be for the yeers 
beyond 1936 will not affect the results, of this reporyy 

Cy ries Vee aa be noticed that revenue anc cost 
lines diverge: the revenuc curve is plotted on the basis of 
4% increase in registrations per yecr. Similarly the cost 
curve is based upon 4% increase in capital anc maintcnance 
expenditures per year. Onc of the reasons for the divergence 
of these two lines lies in the fact that the capital expendi- 
ture in roacs purchased 15 to 25 years ago is less than nov, 
we are charging out 1/25 of a less capital expenditure each 
year, While we are at the seme time adding 1/25. of a) ereauer 
expenditure which makes the cost line climb at a steeper rave 
then the revenue line. If in the future it is actually found 
thet such a Givergence as here represented occurs, then there 
will probably have to be another upwarc adjustment of motor 


vehicle charges, 
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Page 31 of Prints: Report 


The amount, $14,100,000, is the average annual cost 
of $326,000,000 Serial Bonds bearing 4,59%, oF 20 1s) theavar- 
age annual cost of $326,000,000 Sinking Funé Boncs bearing 
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This yeerly contribution of $14,100,000 has been 
allocated to the public. It will be noticec that this is 
about equal to the total annual costs of all city strects as 
shown) an Veple Tis Ger aoy Por Leo. During the depression 


year 1934, less than $5,000,000 was expendec for construction 


anc maintenance of city strects 1s shown in Fig, 3, p. 15, 
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Page 35 of Printed Report 


The life and selvage value of pavements which have 


becn suggested in other recent reports are as follows: 


Lifs Salvage 
New Jersey Report (Pavements only) 
Conerete pavements 20 ycoars None 
Bit. Concrete on stone base 15 Wd Ms 
Bit, Macadem on gravel L2 Vs r 


(These service lives were usec for amortizing capital, but 
the statement is mace that they are only about 80% of the 
actual expected service lives.) 


New York Report 
Composite rural roac 24 yoears None 
_ eLty ‘street et " " 


badigts eC OOuoe 


State Highways 29 oo" 3.1% 
County end Local Roacs Boe 6.9% 
City Streets BOs 3el% 


Missouri Report 


State Highweys OG .o0' Years None 
County and Local Roacs 20 " 
Civy Streess ao " " 


Tllinois Report 


State Highways 29 years None 
County and Local Roads 21.4 " " 
City Streets | Elie 4 " 


Notice the trené to allow no salvage value. 
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Peges 52-53 of Printed Report 


The following Ciagrem represents the thickness of 
concrete pavements obtained by the three usually recognized 
rormulas:- Older, Shects and Westergaard, If the thickness of 
pavement required for 4000 Lb. wheel load is reac for any of 
these curves and them multiplied by’ the b/ias it will be found 
thet the thickness reac from the samc curve at the 12000 lb. 
wheel loac is ae Le 7tings the BeaGging at the 4000 skbs 
wheel load. For example, in the Lowest curve the thickness 
is 3<9" 8t 4000 Vb, wineel Loae’ ey sro. = 627", It Wilt be 
noticed that this, same curve reads 7.1" at the L2000 1D wheel 
load, Simileriyget: the next to the top curve. 1s used ime 
reed: le. at. 4000) LLBean oy Ot and - de ZX O56 to Gye bine 
reacing on the di@eream et T2000 1b. wheel load is 948". Alt 
of these formulas then incicate that the thickness of the 
wheel loac, in exemination of this diagram shows that 
whethem sthe wheels (hor. .is cconsiiderce aonb atalino, corner for 
a pevement isleb,— Gone dts et gejorin the midile of the slab,= 


gencrally speaking, the same law holcs, 


fie « Ra dd) moe i | 
sou tt | ip his i a inet On i Par Daas 
Sree, Dit ahi! ee i bi aya ’ 
‘ i . ese ibe Aer Beer at S00 Pi 0, ath, i 

Rey 608 Al Ee 1) ae ‘Sli eat) 

is Se, eet, Sa 
Hp oorte. ae sas pan as Sp ibe, a a? vee 


| ia 


yl hort oped moe | tr 5 ‘ Py Hf Pi wa wats to 7 


moaatie 2 


OT: ai avin 
lata if 


eit ey 


as fi sect a 


oa aie ogee ae 


Pe ist ‘omiie “2 ay” aes ml rssh 
Di 18) ee na OI ie ae MT kei ar Iy 


- oe) wy 
(ARUE TARY lon 
(ae ibaa R 


Re Pages 52-53 37 


Thickness of Pavement ~ Inches 


2000 4.000 6999 3090 10900 129900 
Wheel Load - Pounds 
FIG, 90 


Explanatory Notes: 

All curves are. plotted for a flexural working stress of 300 lbs. per 
sq. in. All formulas assume a relatively soft subgrade, equivalent 
to k = 100 in the Westergaard Method. 5; 

Older Formula for’ single corners d wee Where'd) is thickness lites 


f Wis wheel load in pounds, 


ul 
t 
t 


aoe 
_ jaw and f is flexural stress in 

i x "pair of ® d = dss lbs. per sq. in. 

Westergaard Method 

Wheel Loads (lbs.) 4000 6000 8000 10000 12000 

Radius used for Corner Loading 4,020" 4,87" 5.48" 5.96" 6.56" 
n " " Interior " 4.27 4.87 5.48 5.96 6.33 
"t " n Edge n 6.08 6.89 (ae 8.41 8.95 


Sheets Formulas for unprotected corners d= J2.4N 
tt : " protected " Bhat fcr i 


Where ad = equivalent uniform thickness (in.), W = wheel load plus im- 
pact (lbs.) on pneumatic tires, and f = flexural stress (lbs./sa.itne). 
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Page 57 of Printed Report 


-O6o Mt 

This is one of a serics of three reports describing 
tests on concrete pavements mace by the U.S. Bureau of Public 
Roads at their cxperiment station in Lrlington, Virginia. The 
first of the series described the test conditions anc apparatus 
usec; it is published in "Public Ronés", October 1950, The 
second of the series Cescribcs warping stresses in concrcote 
slebs, "Public Roads", Noveriber 2935, The third articlesee. 
seribes tests mace on typical joint eesigns for conercte pave- 


ments, "Public Roacs", Deccmber 1935. 


age 56 of Printed Report 


Fatigue of concrete - Sec Bates Roac Tests, Bullevin 
No.21, Illinois State Highway Department, January 1924, p22 
for experimental determination of the effect of fatigue. 

For application of fatigue to estimating the age of 
a pavement before the first eracks appear, see Sheets, Portland 


Cement Associetion Publication "Concrete Road Design", Pp. D6. 
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Page 63 of Printed Report 


From page 238, 14th Proceecings Highway Research 
Boarc, it will be secn that a tire having a size 7,00-20 for 
a wheel load of 1900 lbs. and carrying an inflation of,96 1b. 
per sq. in. will have a contact area of S060 Ste Kulte 

The contact area for the 7500 1b. wheel loac was 
obtained by interpolation from Tablo V, De 241 of the same 


publication, 


Page 67 Cosh Of Dktroront Types of Pavement 


The following costs were given by the Ontario Depart- 
ment of Highways in answer to Question 4 of the Questionnaire 


submitted to them. 


Per Mile 
Concrete pavement 
10-7~-10" 6" gravel base & B4,000 
Macadem (Penetration) 

5" base plus 3" top 14, 000 
Mulch 2" to 4" 2000-5200 
Retread 2" to 4" 3000-5800 
Surface Treatment 400-1200 


(1930-1937 costs) 
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Page 67 of Printed Report (Cont'd) 


The Oregon Interim Report shows cost ratios on 
pp. 63 and 64 as follows: 

A 22-ft. concrete pavement adequate for truck costs 
77% more than an 18-ft. concrete pavement suitable for basic 
vehicles, 

Lh bituminous maceadem road for trucks costs 87% more 
than for basic vehicles, 

Basic vehicles are defined on p,. 36. Theyibavew 
eross weight of 4000 lbs. 

Sec New Jersey Report (Ennis) pp. 96 and 97 for cost 
retios between basic and standard highways, Heavy duty roads 
cost from 60% to 120% more than basic road, 

Page 68, Additional Width 

The increasing tendency toward greater size of motor 
trucks led the New York Port Authority to meke the Lincoln 
Tunnel roadway 21'~6" wide instead of 20' used in the Bolten 
Tunnel, This inercased the tunnel diameter and greatly in- 


creesed the cost. 


See Enginecring News-Record, November 18, 1937, 


Civil Engineering, sugust 1957. 
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Page 69 of Printed Report 


On pages 92-93, 135th Procecdings Highway Research 
Board, paper entitled "inalysis of RoaG Costs on the State 
Highways of Worcester County, Massachusetts", the following 
percentages of capital cost for conerete and bituminous pave- 
ments attributable tc the elements of construction in 


Massachusetts are given: 


Conercte Bituminous 
Grading 20% \y) 38% 
Drainage & Structures 10% 11% 
Pavement and its 
Foundation Ota. 54% 
100% 100% 


United States Bureau of Public Roads determinec the 


weighted national average in "Public Roads", July 1933, as 


followse: 


Excavation 36% 
Structures 15% 
avement 49% 
100% 


This is for the period 1925-29, 


In Ontario excavation is a low percentage because 
there is no mountainous Cistrict, structurcs are Low pereentage 
pecause practically the only bridges are culverts and bridges 
of small span, - there cre no Leree rivers crossing Ontario, 
Consequently the pavement cost is a large percentage of the 


totel cost of highways in this Province. 
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Page 70 of Printed Report 


Meintenance increases with number of tires. rf one 
passenger cer passes along the roac enc thereby creates a main- 
tenance cost, two passenger cars shoulé cost double the anount 
thet one does. It will be seen by examining the attached cia- 
erem that as the motor vehicles increase in weight they elso 
inercase in number of tires, so that the heaviest vehicles have 
four times as many tires as a passenger car, ana the weight on 
each tire on some of these heavicr vehicles is as great as the 
weight on all four tires of the passenger C&ére It would seen 
without further demonstration that the passage of \these  Lowar 
18 tires thet are on the heavy truck would do at least twice 
as much damage as the passage of 4 tires on the average passen- 
ger Gar. 

The grinding of the surface of eravel roads anc shear- 
ing off of the upper layer is the action which requires main- 
tenance, Considering the heavy load on each indivpenel bie, sex 
e truck an@ the bearing area of each tire, which is much great- 
cr than that for the passenger car tire, the amount of surface 
moterial that will be removed by the truck obviously is several 
times greater than that removed by the passenger car. 

Meintenance costs are not kept in such a form as to 
make it possible to separate the maintenance cue to trucks from 
that due to passenger cars. 

The following information on effect of heavy vehicles 
is given in "An Economic Survey of a Section of Oregon Coast 


Highway", Oregon State Highway Commission, Table II, Dp. 6a: 
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Re Page 70 = 
Number of Tires and Tire Loads 

for Different Classes of Vehicles Compared 
with Highway Cost Index used.in Table Il 


Saree “Weight Probable Max‘Tire Load 


875 lbs. Claccenl 
3400Ibs. 
Passenger Car 
B75 lbs. 


2600 Ibs. Class Il 
[mel Light Delivery Truck 
2600 Ibs, eS 1 Ton Capacity) 


2100 Ibs. 
2100 Ibs. 


‘Class Penk Cue 


I: Ton Capacity Truck 
2100 Ibs. 
200 lbs, 


-Ton Capacity Truck 
2800 Ibs. De tongeap act y - 
2800 lbs. 


2800 Ibs. 
: 2800 Ibs. Class WIT 


3750 Ibs. : 
3750 bs. Class X 
4- Wheel Truck 


3750 Ibs, (S-Ton Capacity) 


3750 Ibs. 


375 0\bs. ; 
3150\bs. ©-Wheel Truck 


3150 Ibs. 
cS 3150 lbs: 


3750 \bs. 


3750 Ibs. Tractor and 

40000 lbs. . Semi- trailer 
3750|b 

> 3750lbs,  8- Wheels 


Truck and Trailer Combination 
Seen in Ontario 
10 Wheels - \8 Tires 
Gross Weight 59000 lbs. Approx. 
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Page 70 of Printed Report Gont'c) 


(1) Heavy Logging traffic on a road adequately ce~ 
signed for such traffic required about 119% more maintenance 
expenditure than on & rose of similer type with nermal mixed 


EPot ri cy 


(2). Heavy (ogee ng traffic on a roac inadeguate for 
such traffic required a maintenance expoen@iture of about 240% 
more than requirec on a roac of similer type with normal mixed 


traffic (i.e,, without the logging trucks). 
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Pace 76 of Printed Re ort 


Gasoline Consumed by Foreign CarSe 


This was estimated in two ways? 


(1) By examining entry ana exit statistics. 


(2) By analyzing Onterio Traffic Counts. 


(1) Entry Statistics arc given on pp. 46-37 of 
"Cenecian Facts anc Figures". (These arc also in Dominion 
Burenu of Statistics Report "The Highway ané the Motor Vehicle" 
for 1936 ). 

Tn 1936 about 2,000,000 cars enterea Ontario for not 
over 24 hours - these are assumec not to have bought any gaso- 
line in Ontario; 697,000 cars entercad for up to 60 days, and 
852 for more than 60 days. In the same year 265,000 Ontario 
ears were "exportec for tourist purposes". We cancelled these 
Onterio cars against a corresponding nuriber of forcien ‘cars 
Leaving (697,000 plus 852 minus 265,000) = 433,000 forcign cars 
thet probably bought gasoline in Ontario, ana for which there 
were no corresponding Ontario cars to buy gasoline in the Stctes, 

Wo first assumed thet these 433,000 cars crove 500 


miles in Ontario and made 18 miles to e gallon; they woulc use 


ee x 433,000 = 12,000,000 Imperial gallons. But in Tables Iv 


ana V wo heve allowed 13,399,000 gallons, which is equivalent 

to 550 miles per cer. This odd amount resultcc from ineluc ing 
in this itom the residue efter "rounc numbers" had been used for 
mileages anc rates of consumption in the several vehicle 
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(2) Treffic counts have bcen taken in Summer, Fell 
ané Winter 1932-35. These are publishec in the Bnnual Report 
of the Highway Department tom Loe. In these counts, foreign 
cers are separated from Ontario carse 

Weighting these counts for the different seasons and 
inclucing counts at all available counting stations throughout 
the Province, we obtainec for King's Highways a weightec annual 
average of 13.6% foreign cars to all passenger cars. This 
covers all seasons anc all stations, sone near the borcer anc 
some inland, ell in Southern Ontario, however, because recorcs 
for this general cistrict are the only ones published, 

The Highwey Report for 19352 also incluced counts on 
County Roeds. These were not surmarizeéa in the report so as to 
sive a general average, so we took 21 representative counties 
and Gevelopec a weighted average for all seasons anc all count- 
ing stations and founc that 6.4% of all passenger car traffic 
counteé on County Roacs was foreign cars, 

Combining King's Highways anc County Rosas on the 
basis of average density of travel, we founc a weighted average 
of 12% foreign cars to all passenger cars. Many of oh ole 
foreign cars counted at border stetions cid not buy Ontario 
gasoline, so we shoulc make a recuction in this percentage before 
applying it to the gross gasoline consumption for the Province, 
If 3/4 of these cars used Ontario gasoline, then the percentege 


of total gasoline usec by foreign cars woule be 9%. 
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Tables IV and V show that total gasoline used by 
Ontario commercial vehicles is 69,364,000 gallons, Commerciel 
cars are not included in this discussion, So we should deduct 
their consumption from the total, 262,733,000 gallons. Then 
all passenger cars, Ontario and foreign, use 262) 700,000 te 
69,36%,000 = 193,369,000 gallons. Since 9% of all passenger 
eer treffie is foreign cars buyliné gasoline, then foreign 
passenger cars would consurie 195,09 (000 Ux’. U0 = 17,400, 000 
eallons. 

This is somewhat higher than the 15,400,000 which we 
allowed, but it is quite possible that more than 1/4 of the 
cers bought their gasoline in the States. These were prohibi- 
tion days in the States anc short trips into Canaca at all 
scasons were probably more common then (1932) than toceay. 

The result of our analysis vould not have been mater- 
jelly changed if 17,400,000 gallons hed been allowec instenc of 


13,400,000 gallons. 
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| Amplification of seconc peracraphe 
Explanetion of Method for Deriving 
Cost Increnents in Col, (10) Table IIl 

The highway cost inGices in Col. (8) represent the 
rcletive total cost of facilities requirec for each class. 
Whet we wish to find, however, is the difference in the cost 
of facilities required for cach class; thet is, the increment 
of annual cost which cach class requires in addition to they 
requirce by the next lighter class. 

In order to obtain these increments, we first tine 
the differences in cost index (Col.8) between classes anc 
tabulete these differences in Col. (9). The sun of these 
aifferences is equal to 1,93, the incex for the heaviest class, 
since the sum of all differences shoule equal the whole. 

in oréer to obtain the actual increments of annual 
cost (Col, 10) required by the several classes, the totel 
annual cost ($50,721,000) is allocated to the several classes 
in proportion to the increments of cost index (Cole oy oh ine 
Cetails of this allocation are shown below. 

Class X requires the entire ccst corresponding to 
incex 1,93. Classes I ane IT have an incex of 1.00, so their 


share of the cost is 1.00 of $50,721,000 = $26,280,000. The 
T.93 % ? ? % ? ? 


incex for Class III is 1.15, so they require .15 nore units of 


cost index than Classes I ané II, and their increment of cost 
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is os x. $50,721,000 « $3,942,000. ‘The Class IV inacx is 1530) 


s6 bts Ancrememmor Gndes over Class DIT is 1,30 = Vyitomee, 15 


and Lte increment ofecost is Le x $50,721,000 x, $3,942,000. 


The same procedure is repeated for each heavier class until the 
entire $50,721,000 has been distributed as in Col, (10). 

It shotilé be pointed out again that the total veeew of 
facilities for any particular class is equal to its inerenien: 


plus all of the increments required by all lighter classes, 
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Effect of high taxes on trucks, 

We have steted that the high charges derived in this 
stucy might have the effect of driving heavier classes of 
vehicles off the road because they could not operate at a proflt, 
This is not necessarily so if the higher charges are passed on 
to the shippers, 

Net Profit = Gross Revenue - (Operating Cost plus 
Taxes). 

&£n increase in taxes will rccuce the profit only if the 
sross revenue is not correspondingly increasec, If the rates 
charged to shippers are increased to cover additional taxes, a 
net profit is still possible, 

The trensport service furnished by trucks is superias 
in many respects to that furnishec by other transportation agen- 


cics anc consequently is entitled to relatively higher rates, 
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rr a LR, 


There is no reason why an incustry shoul¢ not pay the full 
cost of highway transport; it shoule not thrive on subsicices 


is 


paid by either the general public or the passenger car owner, 
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Table LIT is a distribution of costs on basis of 
focilities requirec end shows that the annual cost Of ine 
facilities requirec for the passcnger car is about one-half 
the totel annual cost of highways. 

The straight ton-mile basis of allocation of 
cost puts upon Classes I and II about $14,000,000 per year 
more than the annuel cost of the facilities these two classes 


require, 


an ee 
£2) hee 


Vv we — ie oy 
“oie antag be’ dite 


a ? j a ct a oe fF 
Aad ie re Lb ed rk is 
Me ¥ * ee een “ ao 
pa Neat 1 net alec ; a 
ys NR ee eC eee ah Mere ee 


a 
ene te. 


4 ae 


aT ny Hid 
hie mh ip : 


1 
Page 85 of Printed Report 


Weighted Annual Mileages 


There is little date with reference to Ontario high- 
ways, and in fect not much depencable cata available in the 
States, which give dependable mileage values for cifferent 
classifications of trucks. There are, however, several sources 
civing average annual mileeges of cormercial vehicles. From 
the @ata aveilable for differcnt classifications of vehicles 
anc from our 6xpericnce in similar studies, we haye assumed 
certain averesce annual mileaces for each classification, The 
following is eae reconciliation of those assumptions with the 
recorced values for averase annual mileages for commercial 
vehicles elven in various reports of the U.5. Bureau of Pupsmie 
ho Ge ys 

Using the mileages piven in our Table IV, we have 
computec the weighted annual mileage of trucks and busses with 
the following resultss- the average for trucks is 10,100 niles, 
tor bUgSSseS 40 2e27, 6000 itles, These overace Ticures) for 
trucks compare favorably with similar averace mileages for 
Wisconsin 9,000 miles, Tllinois 9,000 miles, Michigan 10,000 
miles, New Hampshire 8,000 miles, anc Minnesota 9,400 miles 
("Public Roads”, Gpril 19553 May. Los: pine’ LUSsy  Lprik 2ece5 
March 1936), 

The mileages which have just been quoted arc mostly 
related, to, traffic in the: year. 1932, ,waich was in the depth of 
the Cepression, They woulc be considerably greater at the 


present. time, 
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Mileages Assumed within Classes 


The estimates we have uscd were based largely upon 
available information in the States, there being vory little 
information available in Ontario, From these data the average 
mileage applicable to cach weight class was writtcn down and 


se of all such data tekken. These results indi- 


© 


then the avera 
eeted that truck mileages increased about 2000 miles for each 
ton increase in gross weight starting with 10,000 miles for 
the delivery truck in Cless II (5000 1b, gross weight). 

Empirical formulas suggested by U.S. Bureau of Public 
Roads were also studied, and showed about the same results as 
obtained above, so we adopted the schedule of mileages shown 
in Tables IV and V which increase 2000 miles per class for 
commercial trucks, 

Farm trucks were arbitrarily assigned lower mileages; 
4000 for Chass I, and 5000 for Classes II and ITI, on account 
ef their seasonal and local use, | 

Municipal trucks were also assigned lower mileages 
arbitrarily "+= l0;0Cc0 miles. These probably do not get as in- 


tensive use as commercial vehicics, 


Busses 
All available data definitely points to higher mile- 
ages for busses than for trucks, particulerly the larger busses. 


The lighter busses are probably school and hotel busses, We 
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assigned busses in Class II; 12000 and inereased mileage by 
steps of 2000 to Class IV, anc then by steps of 4000 miles to 
a meximum of 40,000 for Class xX. There is plenty of evidence 


that the lerge busses have even higher mileagese 


TVALVors 

There are @ large number of trailers in Clase yi 

which weigh under 1 ton gross, These must be two-wheel trailers 
auled behing autos - such as those carrying milk, checse, 
camping outfits, ete. They probebly do not cover many miles, 

We heave given them 3000 miles. 

Phe traivers in Cléss II (L.tove tons) may be house 
treilers or large trailers of the seme kind as in Cléessii, 
We hnve given these 4000 milcs. 

Trailers in Cless III are still too small to be con~ 
mercinle We have been told that they carry onions, We have 
given them 5000 miles. The trailers in Class IV are much et 
the same character; these we have assigned 8000 miles, substan- 
tielly less than for trucks of the same class (14,000). 

For Classes V to xX, the trailers are assigned the 
seme mileage as trucks, It is a question whether trailcrs 
make the same mileage as single trucks, but the trailers «are 
probebly attached to those trucks or tractors which do better 


then the average mileage for their group, so That a milegee ter 
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trailers equal to that of the average for the group may icom~ 


pensate for the trailer lay-offs for loacing purposes, 


Gas Consumption | 


Retes of gasoline consumption were based principally 
on date in "Taxation of Motor Vehicles - 1952", p. 268, Table 
240, “Bureau of Public Roads", See following page showing rates 
of consumption corrected into Imperial gallons and acjusted 
to fit Ontario weight classes usec in our report, 

The total gasoline used by all vehicles (262,755,000 
gellons) was obteined by civicing the revenue from gasoline tax 
in 1936 by the ter rate, of $06. Since we did this, however, 
the Bureau of Statistics (Dominion) has published a figure of 
£60,721,000 gallons or met, gasoline Seles in Ontario in 19356, 
This figure appeared too late for us to acopt; the difference 
is but 1% an@ if the new figure were adopted it woulc require 
e slight adjustment in mileages and probably heave a negligible 


effect upon the resulting charges. 
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Pay load.is teken as 55% of the maximum licensed 
pay Load, 

Weight measurements supporting 55% pay loac were 
obtained by Ontario Highway Department at Welcome Scales on 
Highway No. 2, November 23-29, 1937 anc at Duncas Forks 
Scales, Highway No. 5, November 23-29, 1937, 

These results are conteined in bound volume of 
Lnswors to Questionnaire filed by Ontario Highway Department, 

Empty weights were estimated based on cata in 
Tables 229 to 242 in "Taxation of Motor Vehicles in 1932", 


U. S< Bureau of Public Roads. 
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Page 91 of Printed Report 
The following is a table illustrating the method of computing the 


the varying rate of charge per ton-mile developed in Col, (13), Table V. 

Portion of Annual Cost contributed by Classes I and II by the 
"Square Root of Wheel Load" method, #24,987,000, is used here as a basis for 
the Ton-Mile Rate for Classes I and II as follows: 


24,987,000 
6,169,421,000 


= 0,0040501 


The ton-mile rate is increased by a uniform amount between classes 
which we will call x. The rate for Class III is .0040501 plus x, for Class IV, 


.0040501 plus 2x and so on as tabulated below. 


i | Gross Ton- | Gross Ton-Miles w | 
‘Class | Gross Ton- | Rate Miles the x term in the i 


Miles wf , 0040501 rate i 


16,169,421, 000 | 0,0040501 $24,986,772 | 4 0 | 
| 235,169,000 | 0,0040501 -— x | 952,458 | 235,169,000 x | 
IV | 275,788 ,000 | to de 2x | 1,116,969 : 551,766,000 x 
: Vv | 248,708,000 | " 4. 3x : 1,007,292 746,124,000 x 
| VI | 294,231,000 | " wee AK | 1,191,665 | 1,176,924,000 x 
VII | 623,150,000 | ne Sh. 5x | 2,523,820 | 3,115,750,000 x | 
| eat | 145,996 ,000 | Nhe 6X 591,298 : 875,796,000 x | 
Mapes | 284,252,000 | noe 7x 1,151,249 | -1,989,764,000 x | 
| x | 100,568,000 | pone ee Sh NU Lager 0 | 804,544,000 x | 
| 5,577,283,000 | 4 95,928,083 | § 9,495,937,000 


Total amount to be allocated (450,721,000) equals sums of the K terms 
plus the sum of the K* terms, eG 


50,721,000 = 33,928,833 + 9,495,837,000 x 


16,792,267 = 9,495,837,000 x 
O,QOLV68R7. im 
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Rates Used in Col. (13) of Table V. 


Increasing Rate 


Class 0, 0040501 mp. X  mbe eX CtC, 
Tegols 0,0040501 
nes Q,0058185 
IV ~0075868 
v eOOU Shae 
VI Ch Lbeawe 
VII SOLZ89L9 
NULs «0146603 
IX 20164287 
Xx 60181971 


Example: = 


Class V Rate 20040501 3x 


0040501 » 60055051 


0093552 


! 
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The proposed charges per vehicle are not inconsistant with those pub- 
lished in Legislative Document (1938) No, 41 State of New York, "Report of the 
Joint Legislative Committee on State Fiscal Policies". Votor Vehicle taxes 
arc treated on pages 209-220 and tables are given showing rates charged for 


difforent motor vehicle classifications in different states of the union, 
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The note on the figure which reads "l1l1* lanes 
easier to maintain" means that if the lanes are 11' wide the 
wide trucks do not run off the edge of the pavement and cause 


heavy shoulder maintenance as they do when the lanes are narrow, 
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Traffic on Important Routes in Ontario 


Average Day for 1936 estimated from Summer, Fall and 
Winter Counts in 1932, 


Route 2, between Toronto and Hamilton near 
Long Branch (6-lanes divided) 10,000 per day 


Route 3, east of Windsor near Maidstone 
(2-Llanes being widened to 4-lanes 
divided) myo 1 " 
Route 11, north of Toronto near Richmond Hill 
(3-Lanes) CIPRO ON " 
NOTE: Summer avcrage day would be about 50% higher, 


The quotation on this page comes from 


D, 105 0f MPublic, Roads”, Seppe. 1Lyoy., 


Page 103 of Printed Report 
A 3-lane pavement widened to 4-lanes et summits was 


observed on Route 11, north of Toronto between Richmond Hill end 


Aurore. 
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While Fiz. 16 is a theoretical exposition of traffic 
on a given road in that ell vehicles are reletively uniformly 
speeced, nevertheless 44 is a thoroughly practical picture of 
what happens on this particular highway which is a typical 


highwey,* When, for exanple, the vehicles are not uniformly 


spaced, a large number of the smeller vehicles become bunched 


behine one heavy truck and less behing another than arc showing 


in the illustration of Fig. 16. 

Hac this figure been carried further to the right, 
the diagrem would present even worse econcitions because that 
condition in the right half of the Giagram would be constantly 
repeetec. 
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Hazerds Caused by Big Trucks. 


See Missouri Report, pp. 128-134. 


rage 112 of Printed Report 
Saving in Opereting Cost for Passenger Cars anc Trucks 


Dean T. R. ASS, Iowa State Collesc, has stated in 


"Civil Engineering", December 1952, pace 762, that & passenger 


60 


car goves .8f anc trucks 5¢ per mile when a pavenent is improved 


from an intermediate stage to a high type. This article was 
written in 1932; the savings he mentioned are probably higher 


than they woule be today. 
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Effect of Grades in Motor Truck Speeds 


In the Lincoln Tunnel uncer the Hucson River in 
New York, trucks of greater than 5 tons gross weight and trucks 
which cannot maintain a speed of at least 20 miles per hour 
on the exit grade (5 1/2%) will not be allowed to operate, 
while the tunnel is operating on a one-tube basis, i.e., With 


only one lane for each direction of travel. 


See Engineering News-Record, November 18, 1937. 
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Fig. 17 is based upon the mileases used in Tables 
1V and V of this report, In bneivicusl cases they run much 


higher for the heavy trucks. 
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Summary 


In simple terms our report has done the following: 

(1) It determines the annual cost of highways and 
examines the problem by the application of the public 
utility principle, 

(2) It gives to the motor vehicle all the roads outside 
eities and all streets within cities that existed at the 
beginning of 1919, 

(3) It recognizes that from 1919 to date motor vehicles 
have paid only about one-half the annual cost of rural 
highways and city streets, and places upon the public the 
large highway deficit that has thereby accumulated during 
the past 18 years, but it takes the position that from now 
on motor vehicle users should pay the full annugi cost of 
highways and streets because for at least two generations, 
the general public will be paying $14,000,000 a year for 
amortizing the highway debt that already has accumulated 


Since 1918, 
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